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i Traffic Volume Data
1
i Origin-Destination Data(2012-2013)| | National Air pollution monitoring
! - Vehicle type Data network Data(2012-2013)
i - period type Data (PM10, NOz, S02)
Factors :
5 : 1) Environmental exposure
He?j\?sft'rgr;f‘ﬁc LOE;;;:?L _ftﬁ £ 2) Related-traffic exposure
&

(

Logistic Regression Analysis ]

Asthma symptom Data

Community Health Survey Data(2012-2013)
- Exercise-induced asthma
- Asthma symptom in lately 1 year
- Asthma doctor's diagnosis

Figure 1. Research scheme of this study
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Community Health Survey 2012-2013(Seoul)
(n=46,201)
_Exc_lusion 2 i
> Healmligc;;gv?s:; ?:::tors
{n=7,516)

Exclusion 2 :
Lacking data on
Socio-demographic factors €

{n=2,089)
Final analysis participants
(n=36,596)
| 1
[ 1 i
Heavy Traffic District Low Traffic District i
(n=11,793) (n=24,803) i
¥

Figure 2. Selection of study data
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< Traffic volume Data by administrative districts >

= ‘(——{ ¥ Outflow Traffic }—)o(——l Z Inflow Traffic )—)

_eou- H A H

T seothoq  pem @ Seochogu =@y Seothoqu
\\\‘ P

Q. i
hY ’
° [ ] °
. Q : 8 :
o % 0 / o

3 /
Bupyeong-gu X Bupyeong-gu Bupyeong-gu

) : Move within the same administrative district
@ : Move to the inter-city
(@ : Move to the other city

Traffic Volume Data
----- > : Vehicle Type data (Car, Bus, Truck)
Period : AM peak period(07:00~09:00),
PM peak period(18:00~20:00),
Day period(00:00~23:59)

Figure 3. Traffic estimation process by district

Table 1. Number of traffic volume by origin destination data (unit:n)
Day PM peak period AM peak period
2012 583,122 289,243 289,888
2013 583,263 289,320 289,960
2012-2013 1,166,385 578,563 579,848
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Air pollution monitoring network, Seoul

@ Monitoring site & Mapo-gu
@ Seocho-gu @ Dongjak-gu
© Gangnam-gu ® Geuncheon-gu
@ Jung-gu @ Gangdmg-gu
© Jongno-gu ® Gangbuk-gu
@ Yeongdemgpo-gu | @ Seongbuk-gu
0 Guro-gu ® Yongsu-gu
@ Gangseo-gu @ Gwangin-gu
O Songpa-gu @ Seongdong-gu
@ Gwanck-gu @ Dobong-gu
@ Jungnag-gu @ Seodemm-gu
@ Dongdeemm-gu & Yangcheon-gu
& Eunpyeong-gu @ Nowon-gu

SOz : Pulse UV Fluorescence Method, Hourly Sampling DATA

NO2 : Chemiluminescent Method, Hourly Sampling DATA

PM10 : B-Ray Absorption Method, Hourly Sampling DATA Missing data

A 4

4

Rainfall, Calibration, Blackout,
Alignment test, Breakdown

1) NO,, PM10, SO, Concentration distribution by season
2) Concentration of atmospheric monitoring network, by administrative districts

Figure 4. Estimation process of Environmental concentration
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A 2] A1 Z tH(Table 2).

Table 2. Missing data of Urban monitoring site (unit : hour)
PM10 NO2 SO,
2012-2013 2012-2013 2012-2013
Rainfall 5,712 5,712 5,712
Calibration 2,040 2,511 2,503
Missing
Blackout 649 284 300
data
Alignment Test 696 915 625
Breakdown 1,216 1,143 1,030
Using data 290,367 290,110 290,510

15 -



24 ¥E RlE  FA 99

7h&(p<0.001), 72 (p<0.01)

491 fol% JolE BF T & AT EY RE BASL oo Y o
o) s
R E

o o 1
ro
afs
=
A
o
o
(e}
=

Table 3. PM10, NO,, SO, Concentration distribution by season

High exposure Low exposure
Material Season district district p-value*
n Mean+S.D n Mean+S.D
Spring 24,182 57.4+31.3 51,143 55.6+30.0 <0.001
PM10 Summer 19,149 37.7£20.8 40,598 37.6+20.9 0.651
(ug/m’) Fall 23,907 33.9£18.6 50,752 32.7+18.0 <0.001
Winter 25,708 56.0£30.6 54,928 55.2+30.2 <0.01
Spring 24,109 37.1£19.0 51,186 35.1+18.3 <0.001
NO: Summer 19,188 26.2+135 40,495 24.1+£12.3 <0.001
(ppb) Fall 23,825 32.4+16.5 50,314 29.4+15.7 <0.001
Winter 25,590 39.7+18.8 55,403 39.2+19.3 <0.01
Spring 24,111 6.6£3.0 50,775 59+2.7 <0.001
SO, Summer 19,276 47+2.3 40,711 44+2.1 <0.001
(ppb) Fall 23,903 5.0£2.2 50,687 42+19 <0.001
Winter 25,678 7.8+3.8 55,369 7.3£3.7 <0.001

* T-test
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Table 4. PMI10 concentration of atmospheric monitoring network, by

administrative districts (unit : pg/m’)
2012-2013
Urban monitoring site AM PM Day
(07:00-09:00) (18:00-20:00) (00:00-23:59)
N Mean+S.D N Mean+S.D N MeantS.D
Seocho-gu 1,475 44.0+27.9 1,465 49.8£316 11,731 48.0£29.5
Gangnam-gu 1,433 44.7+26.3 1,425 49.8£30.0 11,382  48.1+28.2
Jung-gu 1,476 41.0£25.3 1,469 46.4£28.0 11,723  44.0£26.7
Jongno-gu 1,462 41.9+27.1 1,463 50.9£30.1 11,644  46.6+284
Yeongdeungpo-gu 1,461 44.3+28.2 1,459 53.2+30.4 11,658 48.9+29.4
Guro—-gu 1,441 43.7£28.0 1,457 50.2£30.7 11552  47.4£29.0
Gangseo-gu 1,454 46.7+27.9 1,451 51.3£30.0 11,580  48.3+28.9
Songpa-gu 1,472 42.0+23.6 1,465 445268 11676  44.1+£26.2
Jungnang-gu 1,465 44.1+27.3 1,461 51.1£304 11,639  47.1£29.0
Dongdaemun-gu 1,468 43.7+27.6 1,473 49.9+£305 11,715  47.6£29.1
Eunpyeong-gu 1,472 39.4+£24.0 1,468 50.0£29.8 11,689 445+27.1
Mapo-gu 1,431 43.4+27.8 1,432 51.7+31.3 11,389  47.8+29.6
Dongjak-gu 1,455 43.8+25.0 1,454 471284 11599  45.3+26.2
Gwanak-gu 1,464 41.5+26.8 1,456 51.1£30.1 11,651  46.4+285
Geumcheon-gu 1,421 44.8+26.0 1,448 50.6£29.0 11,439  47.3+£27.2
Gangdong-gu 1,477 40.9+24.5 1,471 46.8£276 11,760  44.6+26.6
Gangbuk-gu 1,459 44.9+25.9 1,463 50.3£28.1 11,684  46.0+27.1
Seongbhuk-gu 1,471 40.4+24.1 1,472 44.1£26.9 11,717  42.6+25.6
Yongsan-gu 1,472 40.4%25.0 1,472 489+28.8 11,712  45.3+26.8
Gwangjin—-gu 1,455 43.7£26.8 1,406 50.1+30.3 11,336 47.4+28.7
Seongdong-gu 1,473 42.4+26.8 1,458 52.7£316 11,701 47.5+29.1
Dobong-gu 1,473 42.0+£26.2 1,458 475%28.3 11,690  44.0+27.0
Seodaemun-gu 1,460 39.3+24.2 1,461 481+£29.0 11573  43.8+27.0
Yangcheon-gu 1,466 46.1£26.2 1,463 49.2£29.8 11,662  46.9+28.0
Nowon-gu 1,437 44.7+26.6 1,426 46.9£27.0 11,465  45.0+26.9
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Figure 6. Hourly PM10 concentration of atmospheric monitoring network

Table 5. PM10 concentration distribution of atmospheric monitoring network

(unit : pg/m')
2012-2013
High exposure district Low exposure district
p-valuex*
N Mean+S.D  Range N Mean+S.D  Range
Day 92,946 46.9+28.4 1-295 197,421 46.0+27.8 1-304 <0.001
AM 11,674 43.5+£26.9 1-224 24,819 42.7£26.0 1-196 <0.05
PM 11,654 49.5+29.8 1-295 24,742 49.2+29.3 2-304 >0.05
* T-test
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Table 6. NO, concentration of atmospheric monitoring network, by

administrative districts (unit : ppb)
2012-2013
Urban monitoring site AM PM Day
(07:00-09:00) (18:00-20:00) (00:00-23:59)

N Mean+S.D N Mean+S.D N MeantS.D

Seocho-gu 1,473 37.6+14.1 1,471 39.1£17.0 11,726 35.6+17.8
Gangnam-gu 1,390 39.9£15.8 1,413 42.1+18.6 11,187 38.4+19.4
Jung-gu 1,470 39.0£15.5 1,471 37.2£16.9 11,695 35.4+17.8
Jongno-gu 1,470 35.2+14.9 1,464 35.2+15.2 11,685 32.4+16.8
Yeongdeungpo-gu 1,446 36.1£15.0 1,457 35.9+154 11,509 32.7£16.6
Guro—gu 1,465 37.0+£15.0 1,453 35.6£16.6 11,661 32.8+17.8
(Gangseo—-gu 1,452 41.4+17.1 1,454 38.7£19.8 11,551 35.8+20.0
Songpa-gu 1,472 33.0x13.5 1,469 33.7x16.4 11,698 31.7+16.8
Jungnang-gu 1,471 33.0£14.5 1,465 34.1£159 11,679 30.4+16.3
Dongdaemun-gu 1,467 38.0£16.2 1,463 36.4+16.3 11,672 34.2+18.4
Eunpyeong-gu 1,470 32.6£13.2 1,470 33.8+15.1 11,711 29.7£14.9
Mapo-gu 1,425 35.9+17.7 1,414 33.2+£16.3 11,337 31.4+184
Dongjak-gu 1,470 40.1+18.4 1,455 36.1£17.6 11,666 35.1+19.3
Gwanak-gu 1,464 36.1x15.7 1,460 34.0£16.2 11,664 32.4+175
Geumcheon-gu 1,456 40.4+17.7 1,453 40.0+16.4 11,580 36.4+18.4
Gangdong-gu 1,470 33.4%13.1 1,466 38.1£17.3 11,685 33.1+17.3
Gangbuk-gu 1,463 37.9+155 1,460 35.0+15.6 11,678 32.7+17.1
Seongbuk-gu 1,448 38.9+17.2 1,447 37.5%18.0 11,540 35.2+18.8
Yongsan-gu 1,447 37.2+14.2 1,461 41.9+17.6 11,640 36.4+17.7
Gwangjin-gu 1,460 31.3£11.7 1,453 33.1£15.1 11,554 30.1+£14.8
Seongdong-gu 1,418 30.4+13.9 1,407 33.9+16.8 11,268 29.3+16.5
Dobong-gu 1,470 33.3+15.0 1,467 28.7£15.0 11,686 28.6£16.5
Seodaemun-gu 1,465 33.8£17.9 1,468 32.4+17.0 11,623 30.6+18.3
Yangcheon-gu 1,473 40.0+16.4 1,469 37.9+17.8 11,700 35.3+19.0
Nowon-gu 1,475 36.4+17.3 1,463 35.1¥19.6 11,715 32.4+19.8
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Figure 7. Hourly NO, concentration of atmospheric monitoring network

Table 7. NO; concentration distribution of atmospheric monitoring network

(unit : ppb)
2012-2013
High exposure Low exposure
p-value*
N MeantS.D  Range N MeantS.D  Range

Day 92,712 34.3£18.0 1-151 197,398 32.6£17.8 1-136 <0.001
AM 11,638 37.4%15.4 4-109 24,812 35.8£16.0 2-126 <0.001
PM 11,652 37.1+17.2 3-127 24,741 35.4-17.0 2-128 <0.001

* T-test
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Table 8. SO, concentration of atmospheric monitoring network, by

administrative districts (unit : ppb)
Urban 2012-2013
monitoring site AM PM Day
(unit : ppb) (07:00-09:00) (18:00-20:00) (00:00-23:59)
N Mean*S.D N Mean+S.D N Mean*S.D
Seocho-gu 1,471 51+2.2 1,471 5.7+29 11,727 55+2.7
Gangnam-gu 1,422 5.1+2.1 1,418 6.2%3.1 11,306 57+2.8
Jung-gu 1,479 5.7£25 1,475 6.3+3.1 11,761 6.0£3.0
Jongno-gu 1,472 6.4+2.8 1,463 7.3£3.6 11,694 6.9+3.4
Yeongdeungpo—-gu 1,461 5.8£2.6 1,459 6.9+3.6 11,573 6.6£3.7
Guro—-gu 1,467 5.812.6 1,453 6.2+3.0 11,665 6.0£3.0
Gangseo-gu 1,458 6.9+2.6 1,448 7.5+3.6 11,556 7.2%3.1
Songpa-gu 1,469 47+2.2 1,469 51+2.7 11,686 5.0+2.7
Jungnang-gu 1,472 4.8+2.2 1,465 54+3.2 11,675 52%2.9
Dongdaemun-gu 1,465 5.2+2.2 1,460 6.0£2.9 11,643 57+2.8
Eunpyeong-gu 1,473 49+2.3 1,470 6.1£3.2 11,715 55+3.0
Mapo-gu 1,431 5.0£2.4 1,417 5.7+3.2 11,373 5.4+3.0
Dongjak-gu 1,467 7.552:5 1,454 7.1+2.8 11,655 7.1£29
Gwanak-gu 1,470 5,326 1,463 5.8+3.1 11,698 5.6+3.1
Geumcheon-gu 1,469 6.7£2.6 1,466 6.8+2.9 11,674 6.8£2.9
Gangdong-gu 1,466 5.0£2.0 1,460 5.8+3.0 11,641 54+2.6
Gangbuk-gu 1,463 49+25 1,457 5.3+3.3 11,659 5.1£3.0
Seongbuk-gu 1,466 4.5%2.2 1,453 4.7+2.7 11,630 4727
Yongsan-gu 1,467 49+1.9 1,465 56+2.7 11,687 5325
Gwangjin-gu 1,470 4.3£2.0 1,468 4.7£2.6 11,707 46£25
Seongdong-gu 1,431 4.3%£2.9 1,417 4.7£3.6 11,369 45+3.4
Dobong-gu 1,446 5.0£2.4 1,448 5.5+3.2 11,530 5.2£3.0
Seodaemun-gu 1,470 5.0£2.6 1,462 6.1£3.5 11,627 5.6+3.3
Yangcheon-gu 1,462 6.1+£2.7 1,460 6.6+3.2 11,625 6.3£3.2
Nowon-gu 1,468 6.1+2.4 1,452 6.4+3.1 11,634 6.2%¥29
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Figure 8. Hourly SO, concentration of atmospheric monitoring network

Table 9. SO, concentration distribution of atmospheric monitoring network

(unit : ppb)
2012-2013
High exposure district Low exposure district
p-valuex
N Mean+S.D  Range N Mean+S.D Range

Day 92,968 6.1£3.2 1-52 197,542 5.6£3.0 1-58 <0.001

AM 11,699 5.7£2.6 1-23 24,856 5.3£25 1-34 <0.001

PM 11,656 6.3£3.3 1-39 24,737 5.8+3.2 1-48 <0.001
= T-test
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Table 10. Pearson correlation to PM10, NO2, SOz on traffic volume at AM

Bus Truck Total Traffic

Car

Concentration of

0.17 -0.04 0.23 -0.08

PM10
(2012-2013)

Concentration of

0.23 0.19 0.09 0.03

NO;

(2012-2013)

Concentration of

0.06 0.03 0.13 0.02

SO,
(2012-2013)
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Table 11. Pearson correlation to PM10, NO: ,SO: on traffic volume at PM

Total traffic
(2012-2013)

Bus Truck
(2012-2013)

(2012-2013)

Car
(2012-2013)

Concentration of

0.01 -0.13 -0.09 -0.04

PM10
(2012-2013)

Concentration of

0.32:x 0.15 0.00 0.27

NO2

(2012-2013)

Concentration of

0.17 0.08 0.18 0.15

SOz
(2012-2013)

* Pearson correlation test (p<0.05)
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o] PAZE B ko] AudAE dEE A (Table 12).

Table 12. Pearson correlation to PM10, NO: ,SO: on traffic volume(Day)

Car Bus Truck Total traffic
(2012-2013) (2012-2013) (2012-2013) (2012-2013)

Concentration of
PM10 0.16 0.01 0.16 0.13
(2012-2013)

Concentration of
NO, 0.36% 0.26 0.29% 0.36%

(2012-2013)

Concentration of
SO, 0.10 0.13 0.34% 0.12

(2012-2013)
* Pearson correlation test (p<0.05)

¥ Pearson correlation test (p<0.01)
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Table 13. Baseline characteristics of study population (exercise induced

asthma)
Total n=36,584
Heavy traffic district (n=11,789) Low traffic district (n=24,795)
Asthma Non-Asthma p-value Asthma Non-Asthma p-value
n(%) 319 (2.71) 11,470 (97.29) 604 (2.44) 24,191 (97.56)
Age(years)* <0.001 <0.001
19<Age<45 170 (2.76) 5982 (97.24) 270 (2.11) 12,511 (97.89)
45< Age<65 81 (1.93) 4,108 (98.07) 195 (2.24) 8,495 (97.76)
65<Age<75 41 (3.89) 1,013 (96.11) 103 (4.20) 2,349 (95.80)
75<Age 27 (6.85) 367 (93.15) 36 (4.13) 836 (95.87)
Sex* >0.05 >0.05
Male 155 (2.70) 5,577 (97.30) 283 (2.38) 11,597 (97.62)
Female 164 (2.71) 5,893 (97.29) 321 (2.49) 12,594 (97.51)
BMIx* <0.05 <0.001
Normal 164 (2.54) 6,298 (97.46) 295 (2.24) 12,873 (97.76)
Overweight 84 (3.07) 2,655 (96.93) 122 (2.23) 2,359 (97.77)
Obesity 1 55 (2.37) 2,268 (97.63) 154 (2.83) 5,292 (97.17)
Obesity 2 16 (6.04) 249 (93.96) 33 (4.71) 667 (95.29)
Smoking* <0.001 <0.001
Current 99 (4.01) 21372 {95:99) 171 (3.11) 5,327 (96.89)
Former 51 (2.46) 2,023 (97.54) 101 (2.42) 4,073 (97.58)
Never 169 (2.33) 7,074 (97.67) 332 (2.20) 14,787 (97.80)
Alcohol drinking* >0.05 <0.001
Yes 269 (2.63) 9,959 (97.37) 486 (2.29) 20,776 (97.71)
No 50 (3.20) 1,511 (96.80) 118 (3.34) 3,415 (96.66)

Exercise(day)t
Walking 467 + 257 5.02 + 250 <005 482 +459 504 + 280 >0.05
Moderate 0.80 + 1.59 1.02 £ 225 <005 103 +179 105+ 28 >005

Intense 0.74 + 1.58 0.86 + 2.26 >0.05 0.76 £ 146 0.81 + 249 >0.05
Educations <0.001 <0.001

Middle school 76 (4.43) 1,640 (95.57) 172 (3.72) 4,446 (96.28)

High school 67 (2.37) 2,761 (97.63) 177 (2.44) 7,075 (97.56)
University 176 (2.43) 7,069 (97.57) 255 (1.97) 12,670 (98.03)

House incomes <0.001 <0.001
Quartile 1 96 (4.70) 1,945 (95.30) 214 (3.89) 5,290 (96.11)
Quartile 2 73 (2.57) 2,780 (97.43) 170 (2.35) 7,049 (97.65)
Quartile 3 84 (1.90) 4,009 (98.10) 170 (2.05) 8,117 (97.95)
Quartile 4 66 (2.36) 2,736 (97.64) 50 (1.32) 3,735 (98.68)

* Chi-square test
t T-test
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Table 14. Baseline characteristics of study population (asthma symptom in

lately 1 year)

Total n=36,589

Heavy traffic district (n=11,791)

Low traffic district (n=24,798)

Asthma Non-Asthma p-value Asthma Non-Asthma p-value
n(%) 344 (292) 11,447(97.08) 719 (2.90) 24,079 (97.10)
Age(years)* <0.001 <0.001
19<Age<45 140 (2.28) 6,013 (97.72) 268 (2.10) 12,515 (97.90)
45< Age<65 113 (2.70) 4,077 (97.30) 246 (2.83) 8,445 (97.17)
65<Age<75 59 (5.60) 995 (94.40) 148 (6.04) 2,303 (93.96)
75<Age 32 (8.12) 362 (91.88) 57 (6.53) 816 (93.47)
Sex >0.05 >0.05
Male 174 (3.04) 5,558 (96.96) 362 (3.05) 11,521 (96.95)
Female 170 (2.81) 5,839 (97.19) 357 (2.76) 12,558 (97.24)
BMI* 0.001 <0.001
Normal 166 (257) 6,296 (97.43) 327 (2.48) 12,8341 (97.52)
Overweight 90 (3.28) 2,650 (96.72) 161 (2.94) 5,321 (97.06)
Obesity 1 71 (3.06) 2,252 (96.94) 195 (3.58) 5,253 (96.42)
Obesity 2 17 (6.39) 249 (93.61) 36 (5.14) 664 (94.86)
Smoking* <0.001 <0.001
Current 115 (4.65) 2,356 (95.35) 249 (4.53) 5,251 (95.47)
Former 64 (3.09) 2,010 (96.91) 119 (2.85) 4,056 (97.15)
Never 165 (2.28) 7,080 (97.72) 351 (2.32) 14,768 (97.68)
Alcohol drinking* <0.05 <0.001
Yes 285 (2.79) 9,945 (97.21) 561 (2.64) 20,701 (97.36)
No 59 (3.78) 1,502 (96.22) 158 (4.47) 3,378 (95.53)

Exercise(day)t
Walking 453 £ 261 503 £ 249 <0.001 491 £ 557 504 =274 >0.05
Moderate 076 + 155 1.02 £ 225 <005 1.06 = 1.8 1.04 =+ 273 >0.05

Intense 090 + 180 0.8 =226 >005 061 £ 140 082 =249 <0.001
Education* <0.001 <0.001

Middle school 106 (6.17) 1,611 (93.83) 242 (5.24) 4,375 (94.76)

High school 85 (3.01) 2,743 (96.99) 218 (3.01) 7,036 (96.99)
University 153 (2.11) 7,093 (97.89) 259 (2.00) 12,668 (98.00)

House incomes <0.001 <0.001
Quartile 1 105 (5.14) 1,936 (94.86) 277 (5.03) 5,229 (94.97)
Quartile 2 82 (3.14) 2,527 (96.86) 173 (2.63) 6,404 (97.37)
Quartile 3 71 (2.05) 3,399 (97.95) 154 (2.16) 6,972 (97.84)
Quartile 4 67 (2.39) 2736 (97.61) 69 (1.82) 3,716 (98.18)

* Chi-square test
t T-test
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Table 15. Baseline characteristics of study population (asthma doctors

diagnosis)
Total n=36,590
Heavy traffic district (n=11,792) Low traffic district (n=24,798)

Asthma Non-Asthma p-value Asthma Non-Asthma p-value
n(%) 296 (2.51) 11,496 (97.49) 622 (251) 24,176 (97.49)

Age(years)* <0.001 <0.001
19< Age<45 124 (2.01) 6,030 (97.99) 272 (2.13) 12,511 (97.87)
45< Age<65 90 (2.15) 4,100 (97.85) 183 (2.11) 8,509 (97.89)
65<Age<75 51 (4.84) 1,003 (95.16) 119 (4.86) 2,331 (95.14)
75<Age 31 (7.87) 363 (92.13) 48 (5.50) 825 (94.50)

Sex >0.05 >0.05
Male 139 (2.42) 5593 (97.58) 278 (2.34) 11,605 (97.66)
Female 157 (259) 5,903 (97.41) 344 (266) 12571 (97.34)

BMIx* <0.001 0.001
Normal 133 (2.06) 6,330 (97.94) 304 (2.31) 12.863 (97.69)
Overweight 76 (2.77) 2,665 (97.23) 127 (2.32) 5,355 (97.68)
Obesity 1 68 (2.93) 2,254 (97.07) 162 (2.97) 5287 (97.03)
Obesity 2 19 (7.14) 247 (92.86) 29 (4.14) 671 (95.86)

Smoking* >0.05 <0.05
Current 69 (2.79) 2,402 (97.21) 134 (2.44) 5,366 (97.56)
Former 56 (2.70) 2,018 (97.30) 128 (3.07) 4,047 (96.93)
Never 171 (2.36) 7,075 (97.64) 360 (2.38) 14,759 (97.62)

Alcohol drinking* <0.05 <0.001
Yes 244 (2.38) 9,988 (97.62) 503 (2.37) 20,757 (97.63)
No 52 (3.33) 1,508 (96.67) 119 (3.36) 3,419 (96.64)

Exercise(day)t
Walking 446 £ 271 502 + 249 <0.001 498 =+ 452 504 £ 280 >0.05
Moderate 093 £ 172 102 +225 >005 127 £439 104 =273 >0.05

Intense 1.00 £ 1.81 085 £226 >005 059 £ 139 082+ 249 <0.001
Education* <0.001 <0.001

Middle school 80 (4.66) 1,637 (95.34) 197 (4.26) 4,422 (95.74)

High school 63 (2.23) 2,765 (97.77) 154 (2.12) 7,100 (97.88)
University 153 (2.11) 7,094 (97.89) 271 (2.10) 12,654 (97.90)

House incomes <0.001 <0.001
Quartile 1 85 (4.16) 1,957 (95.84) 209 (3.80) 5,296 (96.20)
Quartile 2 68 (2.61) 2,540 (97.39) 155 (2.36) 6,423 (97.64)
Quartile 3 58 (1.67) 3,413 (98.33) 154 (2.16) 6,971 (97.84)
Quartile 4 70 (2.50) 2,733 (97.50) 68 (1.80) 3,717 (98.20)

* Chi-square test
t T-test
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A ¢k ktH(Table 16).

Table 16. Estimates of the regression coefficients of predicting asthma

using a mixed model (exercise induced asthma)

Odds Ratio Estimates

Effect Odds ratio (95% CI)
Crude model 1.114 0971 - 1.278)

Model 1 1.121 (0977 - 1.286)

Model 2 1.048 (0.821 - 1.338)

Crude model : Un-adjust
Model 1 : Adjusted for Sex, Age
Model 2 @ Model 1 plus adjusted for BMI, House income, Drinking, Smoking, Exercising,

Education
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Figure 9. Multi-variate logistic regression analysis of measured air

pollutant concentration and traffic volume (exercise induced asthma)
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(Table 17).

Table 17. Estimates of the regression coefficients of predicting asthma

using a mixed model (asthma symptom in lately 1 year)

Odds Ratio Estimates

Effect Odds ratio (95% CD
Crude model 1.006 (0.883 - 1.147)

Model 1 1.018 (0.893 - 1.160)

Model 2 1.316% (1.042 - 1.662)

Crude model : Un-adjust

Model 1 : Adjusted for Sex, Age

Model 2 @ Model 1 plus adjusted for BMI, House income, Drinking, Smoking, Exercising,
Education

* p<0.05
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Figure 10. Multi-variate logistic regression analysis of measured air pollutant

concentration and traffic volume (asthma symptom in lately 1 year)
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Table 18. Estimates of the regression coefficients of predicting asthma

using a mixed model. (asthma doctors diagnosis)

Odds Ratio Estimates

Effect Odds ratio (95% CD
Crude model 1.001 (0.870 - 1.151)

Model 1 1.011 (0.879 - 1.164)

Model 2 1.624* (1.269 - 2.077)

Crude model : Un-adjust

Model 1 : Adjusted for Sex, Age

Model 2 : Model 1 plus adjusted for BMI, House income, Drinking, Smoking, Exercising,
Education

* p<0.001

- 42 -



AT WFAEAA JAF HA Aol FS v A= 8lS Fopsk A, F
ERWEF] A dET 1
(p<0.05) 9JAF A4 zere] wAwzn 7} 37% 17}0}” Ao
o|xtst A 27 1ppb T71E A5 SAACR Fo 5 A(p<0.05) <A A2 e
o] HANAH| 7} 38% S ket AL = YEE tH(Figure 11).
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Traffic Volume Traffic Environment Variables
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Figure 11. Multi variate logistic regression analysis of measured air

pollutant concentration and traffic volume (asthma doctors diagnosis)
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= ABSTRACT =

Comparison Study of Air Pollutants and
Asthma Symptom in Seoul

- Base on Community Health Survey 2012-2013 -

Sang-Gyu Lee
Graduat school of
Public Health

Yonsei University

(Directed by Professor Shin, Dong Chun, M.D, Ph. D.)

Seoul City has high population density as well as high traffic
congestion, which are vulnerable to exposure of environmental
pollutions caused by car traffic. In particular, the number of registered
cars in Seoul has increase rapidly every year, which will drive
research on traffic, air quality, and respiratory health of residents.
However, recent studies are only on local regions about road traffic
and air pollution or health effect of road traffic on residents. Thus,

comprehensive study data are needed in terms of overall Seoul
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regions.

This study developed the temporal data about fine dust amounts by
administrative district and air pollution of sulfur dioxide and nitrogen
dioxide concentration through the national air pollution monitoring
network data, 2012 to 2013(Hourly Concentration of PM10, NOs, SOo).
It also divided regions into high and low exposure districts via the
Origin Destination data (2012 to 2013) developed by the Korea
Transport Institute to quantify and evaluate the effect of transport
policies and analyzed a correlation of asthma symptoms with high and
low exposure districts through raw data of Community Health Survey
(2012 to 2013) from the Korea Centers for Disease Control and
Prevention. Based on the collected data, the Pearson's correlation
analysis was conducted between air pollution substance concentration
and high exposure district and multiple logistic regression analysis was
conducted to determine the effect of traffic environment and factors on
asthma symptoms of residents. Accordingly, the following results were
derived.

First, the high exposure district was significantly higher
concentrations of nitrogen dioxide (NOj) and sulfur dioxide (SOg) as
per season and time compared to those of the low exposure district
(p<0.01).

Second, an observation of correlations between road traffic and air
pollution substance concentration in administrative districts indicated no
correlation between them during commuters drive to work in the AM
peak period (07:00-09:00) statistically but there was a significant
correlation between road traffic and nitrogen dioxide concentration

statistically during commuters drive to home in PM peak period
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(18:00-20:00). In addition, analysis on correlation between average
daily environmental concentration in the air pollution monitoring
network and road traffic showed that nitrogen dioxide had a significant
positive correlation (P<0.01) with car traffic and total traffic as well as
with truck traffic (p<0.05) statistically. On the other hand, sulfur
dioxide had a significant positive correlation with truck traffic
statistically (p<0.01).

Third, an adjusted odds ratio about exercise—induced asthma in the
high and low exposure districts was analyzed through the logistic
regression analysis and the analysis result showed that the adjusted
odds ratios of all models such as logistic model prior to adjustment,
Model 1 that adjusted gender and age, and Model 2 that adjusted
gender, age, health behavior characteristics, and demographic
characteristics exceeded 1 but they were not significant statistically.
On the other hand, analysis results on adjusted odds ratio about
asthma symptom in lately 1 vyear showed that the high exposure
district had 1.316 (95% CI : 1.042 - 1.662) of the adjusted odds ratio
compared to that of the low exposure district, which was also
significant statistically (p<0.05). With regard to asthma doctor's
diagnosis, an adjusted odds ratio of asthma doctor's diagnosis in the
high exposure district (Model 2) was 1.624 (95% CI : 1.269 — 2.077)
compared to that of the low exposure district, which was significant
statistically (p<0.001). Furthermore, if total traffic is increased by
10,000 cars daily, an adjusted odds ratio of asthma doctor's diagnosis
was also significantly increased by 3.7% statistically (p<0.05) and when
nitrogen dioxide is increased by 1lppb, an adjusted odds ratio of asthma

doctor's diagnosis was also significantly increased by 3.8% statistically
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(p<0.05).

Considering the above study results in total, adjusted odds ratios in
high traffic exposure districts exceeded 1 and total traffic and nitrogen
dioxide concentration were potential factors to Iincrease asthma
doctor's diagnosis accordingly. If statistically sound data are obtained
through the continuous studies on this issue in the future, they can be
utilized as foundational data to establish objective traffic and

environmental policies in Seoul City.

Key words : Air Monitering Network. traffic-related environmental

pollutions, traffic-related asthma
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